Activity of anthocyanins from fruit extract of Ribes nigrum L. against influenza A and B viruses.
Earlier, we have detected antiviral activity in an extract from Ribes nigrum L. fruits ("Kurokarin", name of the one species of black currant in Japanese) against influenza A and B viruses, and herpes simplex virus 1 (Knox et al., Food Processing 33, 21-23, 1998). In the present study, the antiviral activity of constituents of a Kurokarin extract and the mechanism of its antiviral action were examined. Kurokarin extracts were separated to fractions A to D by column chromatography. The major constituents of the fraction D were estimated as anthocyanins. The fraction D was further fractionated by thin-layer chromatography (TLC) to fractions A' to G'. The fraction E' consisted of 3-O-alpha-L-rhamnopyranosyl-beta-D-glucopyranosyl-cyanidin and 3-O-beta-D-glucopyranosyl-cyanidin, and the fraction F' consisted of 3-O-alpha-L-rhamnopyranosyl-beta-D-glucopyranosyl-delphinidin and 3-O-beta-D-glucopyranosyl-delphinidin, identified by high performance liquid chromatography (HPLC) with standards and by high resolution mass spectrometry. The fractions D' to G' showed potent antiviral activity against influenza viruses A and B. The additive antiviral effect of a combination of the fractions E' and F' was assessed. Anthocyanins in the fraction F' did not directly inactivate influenza viruses A and B, but they inhibited virus adsorption to cells and also virus release from infected cells.